Involvement of the inhibitory GTP-binding regulatory protein and a low-affinity benzodiazepine receptor in the inhibitory effect of diazepam on rat brain adenylate cyclase system.
The effect of diazepam on the adenylate cyclase system was studied in rat synaptosomal membranes. Micromolar concentrations of diazepam inhibited the cyclase activities in the presence or absence of guanylyl-5'-imidodiphosphate (GppNHp). The inhibitory effect of diazepam was greater on the cyclase activity in the presence of GppNHp than on that in the basal state. This effect of diazepam was not antagonized by Ro15-1788, an antagonist of a high affinity benzodiazepine receptor in the central nervous system. Furthermore, micromolar concentrations of Ro15-1788 had no inhibitory effect on cyclase activities in the presence or absence of GppNHp. In addition, the bromide ion enhanced the inhibition by diazepam of the cyclase activity in the presence of GppNHp, but not the basal activity, although the bromide ion had no effect on both activities in the absence of diazepam. On the other hand, the pretreatment of synaptosomal membranes with GppNHp increased the KD value for [3H]diazepam binding from 98 microM to 198 microM. These data led us to conclude that diazepam inhibits rat brain adenylate cyclase through the effects on both a low affinity benzodiazepine receptor coupled with the inhibitory GTP-binding regulatory protein (Gi) and the catalytic protein.